(12) 


UK Patent Application m GB 2 161 782 A 


(43) Application published 22 Jan 1986 


(21) Application No 8418126 

(22) Date of filing 17 Jul 1984 


(71) Applicants 

Toyo Seikan Kaisha Ltd (Japan), 

3-1 Uchisaiwal-Cho 1-Chonne, Chiyoda-Ku.Tokyo-To, 

Japan 

Tokan Kogyo Co Ltd (Japan), 

3-1 Uchisaiwai-Cho 1-Chome,Chiyoda-Ku,Tokyo-To. 
Japan 

(72) Inventors 
Shojiltoh, 
Yukio Yanagawa, 
Kouzo Wakabayashi 

(74) Agent and/or Address for Service 

Ba rker Brettell & Duncan, 

138 Hagley Road, Edgbaston, Birmingham 816 9PW 


(51) INTCL'* 

B65D 17/00 77/20 

(52) Domestic classification 

B8D 1A4A1B1 1C7P1 7PYCA1 CF13 


(56) Documents cited 
GB 1337809 
GB 1207017 
GB 1084114 

(58) Field of search 
B8D 


EPA1 0001094 
JP-59-35376 


(54) Synthetic resin vessel 

(57) A synthetic resin vessel 1 
composed of a sheet of a synthetic resin 
and having an integral peripheral 
mouth flange 3 provided with a 
continuous upstanding ridge 
protuberance 5 to which a lid 6 is 
heat-sealed, is characterised in that 
pr tuberance is provided with a 
beak-lilce projection or projections 7 
extending toward the outer periphery to 
facilitate initial and/or final separation 
of the lid during opening of the vessel. 
The or each projection 7 is fornr^ed in a 
flange extension 4 and has a 
downwardly inclined upper surface 8 
(Figure 4). 
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SPECIFICATION 
Synthetic resin vessel 

5 Background of the invention 
Field of the invention 

The present invention relates to a synthetic resin 
vessel. More specifically, the present invention re- 
lates to a synthetic resin vessel connposed of a 

10 sheet oi a synthetic resin and having a top open- 
ing, wherein a protuberance of the form of a corru- 
gation ridge is fornned on the top face of a flange 
formed integrally v/ith and along the edge portion 
of the opening, and a lid is heat-sealed through 

15 this protuberance to close the opening. 

Description of the Prior Art 

Vessels fabricated by vacuum forming or com- 
pressed air forming of a synthetic resin sheet, for 
20 example, cup-shaped vessels, are used for packag- 
ing and selling various foods and the like because 
the manufacturing cost is low. When such a vessel 

is„to_be circul ated in the market after packaging o f 

th content, it is necessary to close the opening by 
25 some means. According to the conventional 

method, a flange is formed integrally with the pe- 
ripheral edge portion of the opening of the syn- 
thetic resin vessel; a lid composed of a synthetic 
resin film or a laminate of a synthetic resin film 
30 and an aluminium foil is placed on the flange; and 
the lid is heat-sealed to the edge portion of the 
opening of the vessel through the flange to close 
the opening. 
According to this sealing method, especially 
35 when a vessel Is fabricated by vacuum forming or 
compressed air forming, the thickness of the flange 
is likely to become uneven and the surface even- 
ness is not sufficiently high. Accordingly, even if a 
lid is bonded to this lid by heat sealing, insufficient 
40 adhesion of the lid is readily caused, resulting in 
leakage of a liquid content. Furthermore, according 
to this sealing method, when a content or water 
drop adheres to the surface of the flange, insuffi- 
ci nt bonding is caused also for this reason. More- 
45 over, since a lid having a conventional seal 

structure is fused to the vessel through substan- 
tially the entire surface of the flange, a large force 
is necessary for opening the vessel by peeling off 
the lid. This is another problem of the conventional 
50 method. 

As means for overcoming these difficulties, a 
part of the present inventors previously proposed 
in Japanese Utility Model Application Laid-Open 
No. 35376/1984 a synthetic resin vessel in which 
55 heat sealing can be positively accomplished, and 
the sealed lid can be easily peeled off. In this syn- 
thetic resin vessel, a continuous protuberance in 
the form of a corrugation ridge is formed along the 
peripheral part of a flange for bonding of a lid, and 
60 bonding is accomplished between the top ridge of 
the protuberance and the lid by heat sealing. How- 
ever, even if this method is adopted, since positive 
sealing of the vessel and easy peeling off of the lid 
ar contradictory to each other, it is very difficult to 
65 completely satisfy both of the requirements simul- 


taneously. 

Moreover, a vessel having a conventional struc- 
ture in which a lid is heat-sealed through a protu- 
berance formed on a flange to close an opening, 

70 especially one fabricated by vacuui^i forming or 
compressed air forming, is disadvantageous in that 
the seal strength is rendered uneven by the thick- 
ness unevenness in the sealed portion of the ves- i 
sel. Still further, since the protuberance for sealing 

75 is formed along the edge portion of the opening, a 
large force is necessary at the beginning and end 
of the peeling operation, and the force required for 
opening the vessel vary greatly. Therefore, the 
content is often spilled during the opening opera- 

80 tion. In addition, if it is intended to increase the 
sealability of the vessel, the peel strength is further 
increased, and the peeling operation becomes diffi- 
cult. Still another problem is that, since a force 
must be applied in the peeling operation, the ves- 

85 sel is required to have a holding strength sufficient 
to resist this force. Accordingly, in this conven- 
tional vessel, the thickness of the vessel proper 
must be increased beyond a certain value, and in- 
cFease of tlieTnanufactu r i n g cost ca nn ot be- 

90 avoided. 

Summary of the invention 

It is therefore an object of the present invention 
to provide a synthetic resin vessel in which the 
95 above described problems of the conventional ves- 
sels are overcome; a good sealing property is at- 
tained; and the lid can be peeled off very easily. 

Another object of the present invention is to pro-' 
vide a synthetic resin vessel in which the peeling 
100 force can be reduced at either the beginning or 
end of the peeling off of the lid or both while pre- 
venting the content of the vessel from dropping or 
spilling out. 

Still another object of the present invention is to 
105 provide a synthetic resin vessel in which a large 
holding strength is not necessary for the vessel 
proper. 

In accordance with the present invention, these 
objects can be attained by a synthetic resin vessel 

110 composed of a synthetic resin and having a top 
opening wherein a flange is formed Integrally with 
the edge portion of the opening; a continuous pro- 
tuberance is formed as a corrugation ridge on the 
top face of the flange; and a lid is to be heat- 

115 sealed through the protuberance to close the open- 
ing and is subsequently to be removed by unseal- 
ing, the synthetic resin vessel being characterized 
in that a projection extended toward the outer pe- 
riphery is formed in the portion of the protuber- 

120 ance where an operation for the unsealing is 
started or/and terminated. 

In the vessel of the present invention, a projec- 
tion extended toward the outer periphery is formed 
in the portion of the protuberance where the un- 

125 sealing operation is to be started or terminated. By 
this characteristic feature, the peeling force can be 
reduced at the beginning or end of the unsealing 
operation and variation of the peeling force can be 
diminished. Accordingly, an easily openable syn- 

130 thetic resin vessel having a high sealing property 
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can be provided according to the present inv n- 
tion. 

Brief description of ttie drawir^gs 
5 In the accompanying drawings: 70 
Figure 7 is a perspective view illustrating a syn- 
thetic resin vessel according to one embodiment of 
the present invention; 
Figure 2 is a section along the line 11-11 in FIG. 1; 
10 Figure 5 is a plan view showing the vessel 75 
proper; 

Figure 4 is an enlarged fragmentary section 
taken along the line IV-IV in FIG. 3; 

Figures 5 through 7 are enlarged fragmentary 
15 plan views showing the essential parts of vessels 80 
for a description of differences in the peeling force 
necessary for opening vessels; 

Figure 5 is a perspective view showing a vessel 
according to one modification of the present inven- 
20 tion; 85 

Figure 9 is an enlarged fragmentary plan view 
showing an essential part of the vessel shown in 
FIG. 8; and 

Figure 10 is a section taken along the line X-X in 

~25-FIG;-9. — 90" 

In the drawings, reference numerals 1, 2, 3, 4, 5, 
6, 7 and 8 represent a synthetic resin vessel 
proper, an opening, a flange, a projection, a protu- 
berance, a lid, a beak-like projection and an in- 
30 dined face, respectively, 95 

Detailed description of the preferred embodiments 

The present invention will now be described in 
detail with reference to embodiments thereof illus- 

35 trated in the accompanying drawings. 100 
FIGS. 1 through 3 show a synthetic resin vessel 
proper 1 according to one embodiment of the 
present invention. This vessel proper 1 is fabri- 
cated by, for example, vacuum forming of a syn- 

40 thetic resin sheet and has a cup-like shape. The 105 
vessel proper 1 may be shaped by compressed air 
forming or injection molding instead of vacuum 
forming. An opening 2 is formed on the top por- 
tion of the vessel proper 1, and a flange 3 is 

45 formed integrally with the peripheral edge portion 110 
of the opening 2. A pair of extensions 4 symmetric 
with respect to the center of the vessel proper 1 
are formed on the flange 3, and an annular protu- 
berance 5 is formed to protrude upward on the top 

50 face of the flange 3 provided with the pair of the 115 
extensions 4. As shown in FIGS. 1 and 2, a lid 6 is 
sealed to the vessel proper 1 by heat fusion bond- 
ing through this annular protuberance 5 to cover 
the opening 2. That is, the lid 6 is bonded to the 

55 peripheral portion of the opening of the vessel 120 
proper 1 on the top face of ihe protuberance 5. 

The structure of the annular protuberance 5 will 
now be described in detail. 
As shown in FIGS. 3 and 4, the protuberance 5 

60 formed on the top face of the flange 3 has a beak- 125 
like projection 7 extending outward toward the 
outer periphery of each extension 4, and the tip of 
the projection 7 is directed toward the tip of th 
extension 4. Since a pair of such beak-like projec- 

65 tions 7 are formed on the extensions 4, respec- 130 


tively, the projections 7 constitute portions where 
the unsealing or peeling operation is started and 
terminated, respectively. Therefore, peeling off of 
the lid 6 can be remarkably facilitated at the begin- 
ning and end of the peeling operation. IVloreover, 
since the beak-like projection 7 has on the top face 
thereof an inclined face 8 such that its height is 
gradually reduced toward the tip of the beak-like 
projection 7, the force for peeling the lid 6 is re- 
duced on the top end side of the beak-like projec- 
tion 7. Moreover, since the top end side of the 
extension 4 is bent obliquely downward, the top 
end of the extension 4 can be gripped by the fin- 
gers when the lid 6 is peeled off. 

As will be apparent from the foregoing descrip- 
tion, the opening 2 formed on the top portion of ' 
the vessel proper 1 of the present embodiment is 
closed by the lid 6, and the lid 6 is heat-sealed to 
the top face of the protuberance 5 of the flange 3 
formed in the peripheral portion of the opening 2. 
As shown in FIGS. 3 and 4, the protuberance 5 has 
a beak-like projection 7, by which the peeling force 
at the beginning and end of the peeling operation 
can be reduced, and variation of the peeling force 
~ci uring't h e^ee I i ng'Fffe fat iorT can be diminishedljy 
the presence of the projection 7, 

The reason why this functional effect is attain d 
in the present invention will now be described with 
reference to FIGS 5 through 7. In a popular con- 
ventional vessel, a relatively broad area shown 
hatched in FIG. 5 of the protuberance 5 must be 
opened, whereby a great opening force is neces- 
sary, and variation of the peeling force at the be- 
ginning of the peeling operation becomes great. In 
contrast, when the portion where peeling is started 
is formed at the corner of a rectangular vessel as 
shown in FIG. 6, the opening area shown hatched 
in FIG. 6 of the protuberance 5 is reduced, and the 
peeling force for opening the vessel is less than 
that in the vessel shown in FIG. 5. However, a con- 
siderably great force is still necessary and variation 
of the peeling force is still considerable. 

On the other hand, as shown In FIG. 7, in the 
vessel proper 1 of the present example of the in- 
vention, the opening area shown hatched in FIG. 7 
of the beak-like projection 7, where opening is 
started, is greatly reduced and a very small force is 
sufficient for starting the peeling, and variation of 
the peeling force can be remarkably diminished, 
whereby opening of the lid 6 can be started very 
smoothly. Moreover, in the vessel proper 1 of the 
present embodiment of the invention, since the 
above described beak-like projection 7 is formed 
on each of a pair of the extensions 4 of the flange 
3, both the peeling force necessary for starting th 
opening and the peeling force at the termination of 
the peeling can be diminished and variation of the 
peeling force can be reduced. 

In the vessel proper 1 of the present embodi- 
ment, since the beak-like projection 7 is formed on 
the extensions 4, the bonding force can be gradu- 
ally reduced toward the tip of the beak-like projec- 
tion 7. When the beak-like projection 7 is formed 
on the extension 4, the thickness of the beak-like 
projection 7 tends to increase because of the draw- 
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ing force generated during vacuum fornning or 
compressed air forming, whereby the peel strength 
is unnecessarily increased in this portion, and 
thickness unevenness is caused. As a consequence 
5 the sealing becomes insufficient. By forming the 
inclined face 8 on the top face of the beak-like pro- 
jection 7, the thickness of this portion is reduced 
and the thickness unevenness is diminished. More- 
over, by the formation of this inclined face 8, the 
10 thickness can be reduced as compared with the 
thickness of other portions, and the peeling force 
or bonding force can be gradually diminished to- 
ward the tip of the beak-like projection 7. There- 
fore, according to the present example, the seal 
15 strength can be increased as a whole, and the 
peeling force can be reduced. In short, a vessel 
with an ideal easy-peelabie lid having a good seal- 
ing property can be provided. Since such an easy 
peelability can be imparted to the vessel, spilling 
20 of the content can be prevented when the lid is 
peeled off. Therefore, the dead space in the vessel 
can be reduced. This is another advantage attained 

by-the-present-invention 

In the vessel proper 1 of the present example, 
25 since the outer end of the extension 4 of the flange 

3 on which the beak-like projection 7 is formed is 
inclined downward as shown in FIG. 4, when the 
vessel is opened by peeling the lid 6, the extension 

4 can be gripped by the fingers and it becomes un- 
30 necessary to press the barrel portion of the vessel 

proper 1. Accordingly, no holding strength need be 
given to the vessel proper 1, and the thickness of 
the vessel proper 1 can be reduced, or the thick- 
ness of a synthetic resin sheet to be subjected to 
35 vacuum forming or compressed air forming can be 
reduced. Moreover, since outer top end portion of 
the extension 4 is bend downward, bonding of the 
lid 6 to the outer end portion of the extension 4 
can be prevented. 
40 A modification of the above-described embodi- 
ment of the invention will now be described with 
reference to FIGS. 8 through 10. In this modifica- 
tion, the present invention is applied to a rectangu- 
lar saucer- like vessel. In this modification, portions 
45 and members corresponding to those of the pre- 
ceding embodiment of the invention are desig- 
nated by the same reference numerals, and 
detailed description of the structures of these por- 
tions and members is omitted. This modification is 
50 characterized in that the vessel proper 1 is formed 
to have a rectangular shape, and only one exten- 
sion 4 is formed, whereby only one beak-like pro- 
jection 7 is formed. More specifically, in the vessel 
proper 1 of this modification, an extension 4 pro- 
55 vided with a beak-like projection 7 is formed in the 
portion of the lid 6 wh re opening is started. Ac- 
cordingly, the peeling force at the start of opening 
is especially reduced and variation of the peeling 
force at the start of opening is diminished. Since 
60 the peeling force at the start of opening or unseal- 
ing is reduced, the entire seal strength can be in- 
creased, and a vessel having a high sealing 
property and a good easy peelability can be pro- 
vided. Furthermore, sine a large force is not nec- 
65 essary for peeling the lid 6, the amount of the 


content to be packed in the vessel proper 1 can be 
increased; the entire thickness of the vessel proper 
1 can be reduced; and the range of sealing condi- 
tions can be much broadened. This is another ad- 
70 vantage attained by the present invention. 

The present invention has been described with 
reference to the embodiment and modification il- 
lustrated in the accompanying drawings. However,, 
the scope of the present invention is by no means 
75 limited by these embodiment and modification, 
and various modifications can be made on the ba- 
sis of the technical concept of the present inven- 
tion. For example, the present invention can be 
applied to synthetic resin vessels having various 
80 shapes in addition to the cup- shaped vessel and 
rectangular saucer-like vessel illustrated in the em- 
bodiment of the invention and modification thereof 
described above. Moreover, the position of the 
beak-like projection 7 constituting the peeling-start- 
85 ing or peeling-terminating portion is not limited to 
the position shown in the above example or rnodi- 
fication, it being possible for the beak-like projec- 
tion 7 to be located at various other positions. 


HrTthe presentHnventionrit is preferred that-at 

90 least a heat-sealing surface of the flange 3 of the 
vessel proper 1, namely, the surface of the protu- 
berance 5, be composed of a propylene resin. By 
the term 'propylene resin' used herein is meant a 
resin composed mainly of propylene units. More 
95 specifically, examples of the propylene resin are 
polypropylenes, mixtures of polypropylene with 
other resins, and copolymers of propylene with 
monomers copolymerizable with propylene. As the 
material constituting the sealing surface of the ves- 
100 sel proper 1, an ethylene/ propylene copolymer 
having an ethylene unit content of 5 to 40% by 
weight and a mixture of polyethylene and polypro- 
pylene are preferably used. If this resin is used in 
combination with a propylene resin constituting 
105 the sealing surface of the lid 6, described below, 
an appropriate seal strength can be obtained while 
an easily peelable state is maintained. An ethylene/ 
propylene copolymer having an ethylene unit con- 
tent of about 20% by weight is especially preferred. 
110 The vessel proper 1 can be composed of a lami- 
nate material, so long as the sealing surface of the 
vessel proper 1 is preferably composed of a pro- 
pylene resin, the materials for other layers being 
not critical. However, in order to readily prepare a 
115 cup having a shape shown in the drawings by 

deep drawing of a sheet or by injection moulding, 
it is preferred that a single layer of a propylene 
resin as described above or a laminate having es- 
pecially at least three layers and comprising a layer 
120 of a propylene resin and a layer of a thermoplastic 
resin such as an ethylene/vinyl alcohol copolymer 
or polyvinylidene chloride, which is thermoplastic 
as a whole, be used. It is especially preferred that 
at least one inner layer of the laminate be com- 
125 posed of an ethylene/vinyl alcohol copolymer. 

It is preferred that the sealing surface of the lid 6 
be composed of a propylene resin. Not only a sin- 
gle layer of a propylene resin but also a laminate 
of a propylene resin with a metal foil such as an 
130 aluminium foil or a sheet or film of a thermoplastic 
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resin such as PET (polyethylene terephthalate) is 
preferably used for the lid 6. As the propylene 
resin constituting the sealing surfac of the lid 6, 
an ethylene-propylene copolymer having an ethyl- 
5 ene unit content of 5 to 50% by weight and a mix- 
ture of polypropylene and polyethylene are 
preferably used, and an ethylene^propylene copoly- 
mer having an ethylene unit content of about 30% 
by weight Is especially preferred. 

10 

CLAIMS 

1, A vessel composed of a synthetic resin and 
having a top opening, wherein a flange is formed 

15 integrally with and along the peripheral edge por- 
tion of the opening, a continuous ridge protuber- 
ance is formed on and along the top face of the 
flange, and a lid is to be heat-sealed through the 
protuberance to close the opening and is to be re- 

20 moved by unsealing, said vessel being character- 
ized in that a projection extending toward the outer 
periphery is formed In one or both of portions of 
the protuberance where an operation for the un- 
sealing is started or/and terminated. 
"25 2. A synthetic resin vessel as set forth in claim 
1, wherein the projection is extended toward the 
outer periphery in a beak-like shape. 

3. A synthetic resin vessel as set forth in claim 
1, wherein the outer end of the projection on the 

30 outer periphery side is inclined so that the height 
of the outer end is reduced. 

4. A synthetic resin vessel as set forth in claim 
1, wherein the projection is formed on an exten- 
sion of the flange, and the tip of the extension is 

35 inclined downwardly. 

5. A synthetic resin vessel as set forth in claim 
1, wherein the vessel is composed of a sheet hav- 
ing a laminate structure of at least three layers, of 
which at least one inner layer of the laminate 

40 structure is composed of an ethylene/vinyl alcohol 
copolymer. 

6. A synthetic resin vessel substantially as de- 
scribed herein with reference to Figures 1 to 7 of 
the accompanying drawings. 

45 7. A synthetic resin vessel substantially as de- 
scribed herein v^ith reference to Figures 8 to 10 of 
the accompanying drawings. 
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